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Ontario
H4N6 influenza virus isolated

from pigs in Ontario
C lassical HINI influenza viruses are the most com-

mon influenza A viruses found in swine in Ontario.
The H3N2 influenza viruses, similar to currently cir-
culating human strains, have been found in swine in
Ontario, but with much lower frequency (1). The H3N2
influenza viruses recovered from swine in Quebec in
1990 have previously been shown to be similar to earlier
1975 human strains, suggesting that pigs act as a reser-
voir for human influenza virus (2). Newer strains of
H3N2 influenza viruses, which are double (human and
swine) or triple (human, swine, and avian) reassort-
ments, have emerged in the United States over the last
few years (1,3). In addition, H1N2 reassortments of
HINI and H3N2 viruses have been identified recently
in US swine (4).

In the late fall of 1999, the Animal Health Laboratory
at the University of Guelph isolated 2 influenza A viruses
from a swine herd housed indoors on a farm near a
lake in Ontario, on which large numbers of waterfowl
congregate each fall. Water used on the farm was some-
times drawn from the lake. This swine herd had expe-
rienced clinical respiratory disease in the first week of
October, with 5% of 2600 grower/feeder pigs having
labored breathing, with coughing and weight loss.
Histological examination of the lungs revealed bron-
chointersitial pneumonia with necrotizing bronchiolitis
and hyperplasia of type II pneumocytes (alveolar cells).
Streptococcus suis, Pasteurella multocida, and
Arcanobacterium pyogenes were also recovered from the
lungs. The outbreak lasted 3 wk, with 12 animals dying
during the first 10 d of the outbreak, prior to the initia-
tion of antibiotic therapy.
The viruses, which were recovered from both of 2 lung

pools of 2 pigs each by using Madin-Darby canine kid-
ney cells and trypsin, were identified as influenza A by
using antigen detection ELISA (DirectigenFlu A; Becton
Dickinson, Sparks, Maryland, USA). They hemagglu-
tinated both chicken and guinea pig red blood cells but
could not be further typed by using traditional hemag-
glutination-inhibition (HI) assays and reference antisera
to either Hi or H3 viruses. Both were forwarded to the

University of Wisconsin at Madison and the Central
Veterinary Laboratory at Weybridge in England, where
one (A/Swine/Ontario/01911/99) was typed as H4N6 (5)
by using panels of monospecific antisera in HI assays and
microneuraminidase-inhibition spot assays. As well,
the full-length protein-coding regions of all 8 viral
RNA segments of this virus were amplified by reverse
transcription-polymerase chain reaction (RT-PCR) and
sequenced. Subsequently, the nucleotide sequence of each
gene segment was compared with the sequences of ref-
erence influenza A viruses available in GenBank. The
virus was found to be totally avian and similar to the
influenza viruses found to replicate in the epithelial
cells of the gastrointestinal tract of ducks. The H4N6
influenza viruses are the most common influenza viruses
found in the Canadian wild duck population. This is the
first documentation of the recovery of a wholly avian
influenza virus from pigs in North America, and
the first isolation of an H4 influenza virus from nat-
urally infected pigs. This virus was also shown to be of
the North American, rather than the Eurasian, lineage of
avian influenza viruses. The isolate from the second
lung tissue pool was only partially characterized by
using RT-PCR to confirm that it was the same overall
genotype as A/Swine/Ontario/01911/99.
When herd sera were assessed for the presence of

specific antibody, sera from 12 of 12 pigs were negative
prior to the outbreak, while sera from 10 of 10 pigs
were positive 3 mo following the outbreak, suggest-
ing that this avian virus was transmitted between pigs.
Since pigs are susceptible to infection with both avian
and mammalian influenza viruses, they serve as inter-
mediate hosts for the adaptation of avian influenza
viruses for replication in mammals, and as mixing ves-
sels, where reassortment between avian and human
viruses can occur. Hence, the appearance of human,
and now avian, influenza viruses in pigs in Ontario is of
both veterinary and human public health concern.
Vaccines are currently available for swine as an aid in the
control of HINI and some H3N2 virus strains, but not
for H4N6 virus strains. Since these viruses are sero-
logically distinct, vaccine-induced cross-protection
between strains is minimal.
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EVENEMENTS A VENIR

JANUARY/JANVIER 2001
Faculte de medecine veterinaire
Technologie et salubrite des vian-
des : Activites de formation. Trimestre
hiver 2001 a la Faculte de m6decine v6teri-
naire. MMV 6618: Technologies de transfor-
mation des viandes (3 cr6dits); MMV 6685:
Production animale et sant6 publique (mise
a jour vet6rinaire; 4 credits). Contactez:

Dr Daniel Perron, Coordonnateur du pro-
gramme D.E.S.S., Faculte de medecine veteri-
naire, Universite de Montreal, St-Hyacinthe
(Quebec).

Statistical Analysis in Production
Medicine Certificate Series 2000.
Probability, random variables, binomial dis-
tributions. Speaker: Dr. Cate Dewey. Contact:
SAPM Series, D-205 Veterinary Medical
Center, Michigan State University, East
Lansing, Michigan 48824 USA.

American Institute of Ultrasound in
Medicine Obstetrical Ultrasound.
January 12-14, 2001 in Marina del Rey,
California, USA. Course director: Lawrence
D. Platt, MD. Contact: Professional
Development Department, The American
Institute of Ultrasound in Medicine, 14750
Sweitzer Lane, Suite 100, Laurel, Maryland
20707-5906 USA; tel.: (301) 498-4100;
e-mail: conv_edu@aium.org.

American Animal Hospital Associa-
tion Distance Learning Programs:
Spring Registration. Distance Education
Institute for Veterinary Assistants and
Distance Education Veterinary Technology
Program. Registration begins November 13,
2000 and ends January 15, 2001. Contact:

Derek Woodbury or Kate Johnson, American
Animal Hospital Association, Member
Service Center, P.O. Box 150899 Denver,
Colorado 80215-0899 USA; tel: (303)
986-2800; fax: (303) 986-1700; Web site:
www.aahanet.org.

Western Canadian Association of
Bovine Practitioners - 2001 Annual
Conference. January 18-20, 2001 at the
Radisson Airport Hotel in Calgary, Alberta.
Contact: Dr. Ray Butler, WCABP Conference
Coordinator, 39 Moxon Crescent, Saskatoon,
Saskatchewan S7H 3B8, tel. & fax: (306)
651-3383.

5th International Sheep Veterinary
Congress. January 21-25, 2001 at the
University of Stellenbosch, in Stellenbosch,
South Africa. Contact: Ruth Gauche, tel.:
+ 27 11 792 7501; fax: + 27 11 792 7522;
e-mail: ruthg.reshotline@galileosa.co.za.

Alberta Veterinary Medical Asso-
ciation Midwinter Conference.
January 24-28, 2001 at the Rimrock Hotel in
Banff, Alberta. Contact: AVMA, 750 Weber
Centre, 5555 Calgary Trail South, Edmonton,
Alberta T6H 5P9, tel.: (780) 489-5007; fax:
(780) 484-8311; e-mail: avma@avma.ab.ca;
Web site: www.avma.ab.ca.
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| Su World Small Animal Veterinary Congress 2001 and/et
53rd Annual CVMA Convention/539 Congres annuel de I'ACMV

Joint congress with the WSAVA Registration packages:/Trousse
and the BCVMA d'inscription:
Congr6s conjoint avec ceux du World Small Animal Veterinary Association

- WSAVA et du BCVMA Venue West Conference Services
August 8-11, 200f1du 8 au 11 aoCt 2001 Tel./T6.: (604) 681-5226
Vancouver Fax/T616c.: (604) 681-2503
British Columbia/Colombie-Britannique E-mail/Courriel: congress@venuewest.com

British Columbia
Veternary MedicalAsoiaion www.cvrna-acmvorg * www.venuewest.com

939

k"l<


